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Neglecting powers of infinitesimals, we have 
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where e denotes the base of the Napierian system of logarithms. 

[This question was solved by Prof. Evans in an elegant manner by the 
method of finite difierences, and in nearly the same manner as the 
above by Prof. Sensenig. All the other solutions were by application of 
the differential and integral calculus.] 



Q0BRY —Can a demonstration be given of the following formula for 
primes? 
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in which i^T" denotes the number of prime numbers contained in any num- 
ber X, and A and B are constants. — Communicated by Prof. Edward 
Brooks. 

Note on Sun Spots.— One might easily gather from reading astro- 
nomical works, that solar spots are rarely visible to the naked eye; that 
is, without the use of a telescope; but such is not the case. Let any one 
who feels an interest in the subject, prepare a suitable smoked glass, and 
examine the sun's disk daily, or as often as the clouds will permit, and he 
will find that solar spots can frequently be seen without a telescope. If 
it were worth the space to record the observations, I could give numerous 
instances when I saw spots without a telescope, and I have occasionally 
seen two at a time. 

Since the sun's spots return periodically once in about eleven years ; 
that is, from the minimum average number they gradually increase in 
number and area till the maximum is reached in about five and a half 
years, when the number gradually decreases; large spots are more likely 
to be seen about the time of the maximum number. 

To discover a solar spot without a telescope, keep the eye directed atten- 



— da- 
tively on the Bun (always using a smoked glass, or something equivalent) 
for a minute, and sometimes for several minutes, and the probability is 
that a spot, which at first could not be seen, will become visible. — Com- 
municated by Pkof. D. Teowbbidge. 



QuBBT. — The strain on the internal surface of a steam boiler tending to 
produce longitudinal rupture, is, per unit of length, equal to the product 
of the elastic pressure of the steam per unit of surface multiplied by the 
diameter of the boiler. What should be the relative thickness of the flat 
ends of a boiler, so that, without bracing, they are just strong enough to 
withstand the maximum strain that the boiler will bear? 



PROBLEMS. 



11. Borrowed a sum of money at 8 per cent, simple interest and loaned 
it out again at 5 per cent, compound interest; in what time will I gain 
the amount borrowed? — Communicated by E. W. Fosdiok, Esq., Butler, 
Indiana. 

12. Given the base A 6' of a triangle and the ratio of -4. ^ to JS <7 to 
find the locus of the point B by Geometry. — Communicated by L. Beqan, 
Boonsboro, Iowa. 

13. A body is projected at a given distance from the center of force 
with a given velocity, and in a direction perpendicular to that distance : 
"When the force is repulsive and varies inversely as the cube of the dis- 
tance, find the path of the body: — Communicated by J. B. Sandebb, 
Troy, Indiana. 

14. Two equal particles attracting each other with forces varying in- 
versely as the square of the distance, are constrained to move in two 
straight lines at right angles to each other; supposing their motions to 
commence from rest, to find the time in which each of them will arrive at 
the intersection of the two straight lines. — Communicated byPsoF. J.M« 
Gbbenwood, Kirksville, Mo. 

15. Two points are taken at random in the surface of a given circle 
and a chord drawn through each at random; show that the chance that 
the chords intersect is 

3 ^ 2jr 
—Communicated by E. B. Seitz, Greenville, Ohio. 



